The redetermined structure of 1,3,5-trinitro-1,3,5-triazacyclohexane, C 3 H 6 N 6 O 6 , at 90 (2) K has orthorhombic (Pbca) symmetry. It is of interest with respect to energetic compounds. The structure was originally investigated through X-ray diffraction by Hultgren [(1936) . J. Chem. Phys. 4, 84] . Later X-ray investigations were completed by McCrone [(1950) . Anal. Chem. 22, [954] [955] and Harris, Reed & Gluyas [(1959) . AFOSR-TR-59-165 Ohio State University Research Foundation, Columbus, Ohio, USA]. A single-crystal neutron diffraction study was performed by Choi & Prince [(1972) . Acta Cryst. B28, 2857-2862] to ascertain the H-atom positions, which had not been defined by the earlier X-ray diffraction studies. All previous studies were performed at or near room temperature. The structure provided is the polymorph of the title compound. The ring atoms are arranged in the chair conformation with two nitro groups occupying pseudoequatorial positions and the remaining nitro group is axial. The crystal packing is stabilized by close intramolecular interactions from one H atom in each methylene group to O atoms of adjacent nitro groups, ranging from 2.251 to 2.593 Å . Herz et al. (1920); Hultgren (1936); McCrone (1950) ; Yi & Cai (2008 
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Comment
This single-crystal X-ray diffraction study of the explosive material 1,3,5-trinitro-1,3,5-triazacyclohexane presents a complete determination of the lattice dimensions and atomic coordinates at cryogenic temperatures. Specifically, the sample is maintained at 90 (2) K during the investigation. The compound is a highly explosive material and is known by many names, including cyclonite and RDX, among others (Bachmann & Sheehan, 1949) . The formal name of the compound is hexahydro-1,3,5-trinitro-1,3,5-triazine. The structure provided in this study is the α polymorph of the title compound. Multiple polymorphs are possible for this compound; however, α is the form of the compound available at ambient conditions, while the β polymorph is quite unstable and its crystal structure is not known (McCrone, 1950) . A third polymorph, γ is accessible at high pressures; its crystal structure has been ascertained through the collective use of both single-crystal X-ray and neutron powder diffraction studies (Davidson et al., 2008) . Indications that a fourth polymorph, δ, exists have been reported, but no structure is available (Ciezak et al., 2007) .
Several prior examinations of the crystal structure of the α polymorph of RDX have been performed using single-crystal X-ray diffraction (Hultgren, 1936; McCrone, 1950; Harris et al., 1959) . A slightly more recent study of RDX was performed using single-crystal neutron-diffraction (Choi & Prince, 1972) . All prior studies on the title compound have been performed at or near room temperature, prompting the reexamination of this compound at low temperature to improve crystallographic precision. Through the determination of the crystallographic data at cryogenic temperature, insight into temperature induced lattice changes is gained, and precision of the atomic coordinates is increased. Improved precision is particularly useful for validation of first-principles solid-state modeling, while also helping to provide a more complete understanding of the molecular solid. Detailed knowledge of the solid-state crystal structure of this compound is imperative for its identification and detection via various spectroscopic methods, such as solid-state NMR, or terahertz. In addition, this study is intended to supplement the prior X-ray diffraction studies by supplying the atomic coordinates for all atoms in the structure, including the H atoms. Of the prior studies, only the neutron diffraction study provided the complete set of atomic coordinates.
RDX is a well known military explosive that has been in service for more than a half century. RDX is categorized as a secondary explosive; indicative of its stability relative to other explosive materials (Akhavan, 2004) . The compound was first synthesized, and patented, by Henning (1899) , and was originally developed for medicinal uses; consequently its capabilities as an explosive were not recognized until two decades later by von Herz et al. (1920) . Since the original work, several additional methods have been reported for synthesis of the compound, including that by Bachmann & Sheehan (1949) , Brockman et al. (1949) , and most recently by Yi & Cai (2008) . These newer methods are generally deemed to provide increased efficiency over the original syntheses.
In agreement with earlier studies, the structure was determined to retain the orthorhombic space group Pbca with z value 8; these parameters are in accordance with the prior work (Choi & Prince, 1972) . The unit-cell dimensions determined in this study are as follows: a = 11.4195 (8), b = 10.5861 (7), and c = 13.1401 (9). These lattice values yield an overall cell volume of 1588.48 Å3. The cell volume calculated here is approximately 2.8% less than the most recently determined value for the title compound (Choi & Prince, 1972) . The deviation in cell volume is likely attributable to contraction of the unit cell supplementary materials sup-2 caused by the large temperature differential between the current cryogenic study and the earlier study, which was conducted at room temperature.
Experimental
The material used in this work was purchased from AccuStandard, Inc. (99.4% purity by HPLC). The title compound, 1,3,5-trinitro-1,3,5-triazacyclohexane, was provided dissolved in a 1:1 solution of methanol and acetonitrile. Slow, room temperature evaporation of the solution was employed to permit the growth of the required crystals.
Refinement
H atoms were located in a difference map and refined freely. Figures   Fig. 1 . Perspective view of (I), with the atom numbering scheme and thermal ellipsoids drawn at 50% probability level. H atoms have been omitted for clarity. Primary atom site location: structure-invariant direct methods Extinction correction: none
Special details
Geometry. All e.s.d.'s (except the e.s.d. in the dihedral angle between two l.s. planes) are estimated using the full covariance mat- Geometric parameters (Å, °) 
